of corresponding to s = s1. It is straightforward to check, using (32), that P ud (C 4 ; ) (2 4 0 1)=2 8 for this . Therefore, C 4 is good. Substituting s = 0:6 in (34) shows that C 4 is improper.
. An automorphism of C is a permutation of the coordinates of the codewords of C which preserves C. The set consisting of all automorphisms of C is called the automorphism group of C.
A self-dual code is called extremal if it has the largest minimum weight for that length. For doubly-even self-dual codes of length n it is known that n is a multiple of 8 [10] . For singly-even self-dual codes, Conway and Sloane [3] provided new upper bounds for the minimum weight, and gave a list of the possible weight enumerators of singly-even self-dual codes meeting the bounds for lengths up to 64 and for length 72. For example, the largest minimum weights for length 58; 60; and 62 are 10; 12; and 12; respectively. An obvious problem is to determine if a self-dual code exists for a given possible weight enumerator. In this correspondence, extremal self-dual codes of lengths 58; 60; and 62 are constructed.
In Section II, we construct new extremal self-dual codes of length 62 with an automorphism of order 15, using the results derived in [8] . Some of them have a weight enumerator for which codes were not known to exist. In Section III, new extremal self-dual [60; 30; 12] codes are constructed by applying subtracting to extremal self-dual codes of length 62. By one more subtraction we also construct an extremal self-dual [58; 29; 10] code with a weight enumerator which was not known to be attainable before.
II. NEW EXTREMAL SELF-DUAL CODES OF LENGTH 62
The possible weight enumerators W 62; i and S 62; i , i = 1; 2, of extremal self-dual codes of length 62 and their shadow codes are as follows: 
where is an undetermined parameter with 0 93. Only one extremal singly-even self-dual code with weight enumerator W 62; 1 and = 10 is known [6] . Unfortunately, the coefficient of y 14 in W 62; 1 of (1) 2) F(C) and E(C) are -invariant, that is, invariant under the action of .
3) The subcodes F(C) and E(C) have dimensions 3 and 28, We have h (x) . It is well known that I j is a cyclic code, which is isomorphic to the field 4 2 for j = 1; 2; 3 and to the field 2 2 for j = 4, and that P is the direct sum P = I 1 where all the ri, sj, ut are 4 215 matrices and all the v k are 2 215 matrices (1 i; j; t; k 8). The first rows of the circulant matrices r i , sj, ut, and v k are elements of I1, I2, I3, and I4, respectively. Therefore, we have the following characterization about the form of some generator matrices.
Proposition 2:
Let X and Y be matrices of the form (6) and (7) Table I . The orders of the automorphism groups jAutj were calculated by MAGMA, and are also listed in Table I . Table II , where o is the zero matrix and the first rows of the circulant matrices e i , j , s , r , and t are given in Table III .
To show that all presented codes are inequivalent, we use the following invariant. Let C be a self-dual code of length n. Let M = (m ij )
be the matrix of all A t codewords of weight t in C, 1 i A t and 1 j n. For any integer k, 1 k n and for any set of columns j 1 ; j 2 ; . . . ; j k let n t (j 1 ; . . . ; j k ) be the number of rows r such that mrj 11 1mrj 6 = 0. We consider the set S t (k) = fn t (j 1 ; . . . ; j k )j1 j 1 < 11 1 < j k ng:
Let M t (k) and m t (k) denote the maximum and the minimum of S t (k), respectively. For the 20 codes C62;i, i = 1; . . . ; 20, the values of M 12 (k) and m 12 (k), k = 1; 2; 3, were computed and listed in Table I . We verified that the code C 62 as defined in [6] and C 62; 19 have identical values for M12(k) and m12(k), k = 1; 2; 3. Moreover, using 
III. RELATED EXTREMAL SELF-DUAL CODES OF LENGTHS 58 AND 60
In this section, extremal self-dual codes of lengths 58 and 60 are constructed from some of the extremal self-dual codes of length 62 which were discussed in the previous section.
A. Extremal Self-Dual Codes of Length 60
New extremal self-dual codes of length 60 are constructed from some extremal self-dual codes of length 62 by the process of subtraction.
First we give the possible weight enumerators of extremal self-dual [60; 30; 12] codes, which were derived in [3] and [5] As for weight enumerators of type W60; 1, some extremal double circulant self-dual codes with = 10 were constructed in [5] . These codes are equivalent to the code P60 defined in [7] . Furthermore, two codes with = 0 and with = 10, respectively, were constructed in [13] , and a code with = 7 in [4] . Let C be one of the codes C 62; l , l = 6; 7; 8; 11; . . . ; 20. Since C has the property that m12(2) = 0, there are two coordinates i; j with n 12 (i; j) = 0, that is, there is no codeword (x 1 ; . . . ; x 62 ) of weight 12 such that (x i ; x j ) = (1; 1).
More precisely, f61; 62g is the unique pair of two coordinates fi; jg with n 12 (i; j) = 0 for every code C 62; l , l = 6; 7; 8; 11; . . . ; 20.
Let C 0 denote the code of length 60, obtained from C by subtracting the last two coordinates, that is, 12 (k) and m 12 (k), k = 1; 2; 3 and the order jAutj of the automorphism group are also listed in Table IV . For the three codes with = 0; 10 in [5] and [13] , which were mentioned before, the results are also listed. Note that the codewords of minimum weight in every code of Table IV form a 1-design. This property is not explained by the Assmus-Mattson theorem.
From Table IV where and are undetermined parameters [3] . As for the weight enumerator W58; 1, an extremal self-dual code with = 55 is known [12] . As for the weight enumerator W 58; 2 , we refer to [1] and [9] , We remark that the code with = 0 and = 44 does not occur in [1] and [9] , but is mentioned in [2, Table VIII ].
An extremal self-dual code of length 60 yields extremal self-dual [58; 29; 10] codes by subtracting. In fact, in [13] , extremal self-dual [58; 29; 10] codes for various types of weight enumerators are constructed from known codes. Here, we investigate extremal self-dual codes constructed from the new extremal self-dual codes, discussed in Section III-A.
Let C 58 be a [58; 29] code with generator matrix (I; M) where M is written as m1; . . . ; m29 with the ith row mias shown at the bottom of the previous page. The code C58 is an extremal self-dual code which is constructed from the new extremal self-dual [60; 30; 12] When applying the subtraction method to the other codes of length 60, they all yield extremal self-dual codes of length 58 with weight enumerators belonging to codes already known.
